INTRODUCTION {#sec1-1}
============

Laparoscopic donor nephrectomies have gained immense popularity since the first laparoscopic live-donor nephrectomy performed by Ratner in 1995.\[[@ref1]\] Currently, laparoscopic approach is considered a safe option for living donor nephrectomy.\[[@ref2]\] Hand assisted and pure laparoscopic methods were the popular methods in the last decade and recently, few authors have also reported single-port techniques.\[[@ref2][@ref3][@ref4][@ref5][@ref6]\] Graft extraction is the one of the most critical steps in living donor nephrectomy. It is a time sensitive procedure and has to be performed meticulously to avoid any graft damage. Various methods of extraction have been described in the literature. Common techniques include extraction using a custom made Endobag, (EndoCatch bag II^®^, Ethicon Endosurgery, OH, USA), retrieval with the help of hand assist devices like Gelport (Applied Medical, Rancho Santa Margarita, CA, USA) and manual extraction without any hand assist device.\[[@ref7][@ref8][@ref9]\] The common sites of extraction are Pfannensteil (PF) incision, vertical midline (MD) periumbilical and iliac fossa (IF) incision.\[[@ref7][@ref8][@ref9]\] In this report, we prospectively compare the three techniques of extraction for outcomes.

MATERIALS AND METHODS {#sec1-2}
=====================

After approval from institutional ethical committee, patients undergoing laparoscopic live donor nephrectomy for renal transplantation were randomized to three groups. Patients with previous abdominal incisions were excluded from the study. All patients were admitted the day prior to surgery and an informed consent was obtained. Mechanical bowel preparation was performed using polyethylene glycol and Cefipime 1 g was given 1 h before procedure and another two doses given post-operatively at an 8 h interval. A Foley catheter is placed pre-operatively. The ports and incisions were placed as shown in [Figure 1](#F1){ref-type="fig"}. In obese patients, all the ports were shifted laterally with camera port placed at the lateral border of the rectus muscle. Renal vessels were clamped using Hem-o-Lok clips (Teleflex Medical\*, NC, USA). The three methods of extractions are described below:

![Port placement and various incisions used for kidney extraction](IJU-29-184-g001){#F1}

IF incision {#sec2-1}
-----------

An incision of about 8 cm is made in the IF, adjacent to the right IF port up to the external aponeurosis. Once the renal vessels are divided, the incision is deepened, and the kidney extracted is by placing the hand through the incision. Muscles are closed in two layers with '0' Vicryl^®^(polyglycolic acid suture; Ethicon Inc., Somerville, New Jersey) and skin with subcuticular 4-0 Monocryl^®^(4-0 polyglecaprone suture; Ethicon Inc., Somerville, New Jersey).

MD incision {#sec2-2}
-----------

Before hilar clamping, a 2-0 Vicryl^®^ suture is placed over the lower polar fat, incorporating the gonadal vein. This is brought out through the umbilical port. Once the renal vessels are divided, traction is placed on the stich and the kidney is pulled out through the umbilical incision. Rectus sheath is closed with '0' Vicryl^®^ and skin closed with subcuticular 4-0 Monocryl^®^ suture.

PF incision {#sec2-3}
-----------

A Pfannensteil incision is placed and a flap of rectus fascia is raised superiorly and inferiorly. The peritoneum is opened and an Alexis wound retractor is placed with a gel port placed over it. The kidney is retrieved through the gel port. The rectus sheath closed with '0' Vicryl^®^ and skin closed with subcuticular 4-0 Monocryl^®^.

Intravenous paracetamol 750 mg to 1 g was given 8^th^ hourly for first 2 days and then converted to 500-650 mg paracetamol orally 6^th^ hourly for next 2 days. Intravenous morphine was added for the first and second post-operative day for breakthrough pain. The pain score was measured up to 4^th^ post-operative day. The drain and Foley catheter were removed the day after surgery. Any wound complications were recorded. Estimated blood loss, operating time, warm ischemia time, incision length, pain score, analgesic consumption, hospital stay, wound complications, graft complications and recipient creatinine at 6 weeks were analyzed. The patients were followed up 1 month, 6 months, and 1 year after surgery.

Statistical analysis was done using SPSS version 13.0. Two factor ANOVA was performed on variables with parametric data. Kruskal Wallis test was used for those with non-parametric data. Post hoc analysis was performed using Bon Ferroni\'s test. In data sets with categorical outcome Chi square test and Fisher\'s exact test were used.

RESULTS {#sec1-3}
=======

76 patients were included in the study, 28 in IF, 23 in MD, and 25 in PF groups respectively. The results are summarized in [Table 1](#T1){ref-type="table"}. There was no significant difference in terms of age, sex, estimated blood loss, body mass index, vascular anatomy, operating time, post-operative pain score, analgesic consumption, delayed graft function, hospital stay and recipient creatinine after 6 weeks.

###### 

Comparative analysis of variables and their statistical significance

![](IJU-29-184-g002)

Warm ischemia time was significantly reduced in PF group compared to IF group (*P* \> 0.001). Length of the incision was less in the MD group compared to other groups (*P* \> 0.001). Wound complications were significantly less in PF group when compared to other two groups. Graft extraction complications were significantly high in MD group compared to other two groups.

DISCUSSION {#sec1-4}
==========

Various techniques of graft retrieval have been described in literature, all of which have their own merits and demerits. A recent study published by Saito *et al*. found the subcostal flank incision to be most popular, followed by PF incision among health care providers.\[[@ref10]\] Another study demonstrated reduced morbidity with intact specimen extraction through a PF incision compared with an extended port site incision during laparoscopic nephrectomy procedures.\[[@ref11]\] Gupta *et al*., on retrospective review, found that IF incision had less morbidity whereas the Pfannenstiel incision had better cosmesis.\[[@ref8]\]A popular technique of extraction is using a specimen retrieval bag (EndoCatch bag II^®^, Ethicon Endosurgery, OH).\[[@ref7]\] This technique allows the retrieval in a controlled manner in the long axis of the kidney. The drawback of this technique is that the retrieval bags are expensive. With this technique, pneumoperitoneum is not maintained after extraction and any emergent situation cannot be tackled until the abdomen is closed. Shalhav *et al*. has performed specimen retrieval without a pneumoperitoneum preserving device for laparoscopic live donor nephrectomy.\[[@ref9]\] Recently, techniques of extraction of specimen through vagina have also been successfully reported.\[[@ref12]\]

In our first method, the incision was placed around the port at IF, thus reducing a port site scar. The kidney can be easily extracted through the incision as there are no intervening structures like colon. This method is not a controlled extraction; the muscle cutting incision is expected to be more painful and prone to wound complications as shown in our study.

The MD peri-umbilical incision is cosmetic, as most of the incision is concealed under umbilicus. Incidence of wound infection and wound breakdown is more common than PF incision, but was not statistically significant. The placement of a stich in the lower pole fat allows the kidney to be delivered through a smaller incision. This method was initially described by Dubey *et al*. in their experience with single incision laparoscopic donor nephrectomy.\[[@ref13]\] With this technique, we encountered difficulties during extraction in obese patients. Excessive traction can forcefully detach the fat and the gonadal vein from the lower pole. The suture placed in the lower polar fat interfered while applying the clips on renal vessels. We also had two cases where a perinephric hematoma occurred due to excessive traction applied on the kidney during extraction.

In our experience with PF incision, wound complications were found to be minimal. It may not be safe to extract kidney through this incision without a hand assist device, as there is a possibility of misplacing the kidney inside the abdomen. The placement of a gel port requires a larger incision. The warm ischemia time is decreased by 60-90 s in this method because the incision is preplaced before hilar clamping. With a hand assist device, any bleeding can be controlled immediately as pneumoperitoneum is maintained. This exposure and placement of Gelport is time consuming especially in obese patients and up to 10 min of extra operating time compared to other techniques.

The main limitation of our study is that the hand assist device was placed in only in one arm; this has created a disparity in the warm ischemia time. However, this also confirms the safety and superiority of extraction with a hand assist device. Another drawback is that long term consequences including neuralgic pain and other complications like hernia have not been addressed.

CONCLUSION {#sec1-5}
==========

Based on the results obtained, our current method of preference for kidney extraction is by a Pfannensteil incision as the wound complications are lower with this technique. Controlled extraction with the use of a hand assist device reduces warm ischemia time.
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